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ABSTRACT: In order to investigate the effects of PAG oil concentration on heat transfer
performance and pressure drop during gas cooling process of COz, the experiments on fin—tube
heat exchanger of CO2 heat pump were performed. The experimental apparatus consists of a gas
cooler, a heater, a chiller, a mass flow meter, a pump and measurement system. Experiments were
conducted in various experimental conditions, which were inlet temperature(110°C), mass flow
rates(50, 55, 60, 65, 70 g/s) and PAG oil concentration(0 to 2.6 wt%). Heat transfer rate decreased
with the increase of the oil concentration and the decrease of inlet pressure. And pressure drop
increased with the increase of the oil concentration and mass flow rate of refrigerant. The COP
reduction by deterioration of gas cooler performance with oil concentration was analyzed. When

inlet pressure of gas cooler is 100 bar, the COP reduction was estimated by 6% under 1 wt% of
oil concentration.

Key words: Carbon dioxide(¢]4+3}eb4), Gas cooler(7t=w2zt7]), Oil effect(2Y 4 3F), Heat
transfer rate(8 A2 E), Pressure drop(%3 743}
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Fig. 1 Tube arrangement of a heat exchanger.

Table 1 Specifications of a heat exchanger

Ttem Spec.
Number of tube rows 3
Number of tubes in a row 40
Number of Distribution 5
Transverse tube pitch(inm) 21
Longitudinal tube pitch(mm) 12.7
Tube outside diameter(mm) 7
Tube thickness(mm) 0.62
Tube material Cu
Heat exchanger length(mm) 911
Heat exchanger height(mm) 840
Fin material Al
Fin type Louver
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Table 2 Test conditions
Items Values

Inlet temperature(C) 35

Air { Inlet relative humidity(%) 40
Volume flow rate(CMM) 124
Inlet temperature(C) 110

o Inlet pressure(bar) 100/92.5/85
Mass flow rate(g/s) 50/55/60/65/70
Oil concentration{wt%) 0~286
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Table 3 Coefficients for binary interaction

parameter
Coefficients Values
ag 1.4126
a, -2.5628
ay 0.0322
ag -0.3134
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Fig. 5 Heat transfer rate and pressure drop with oil concentration at various mass flow rates of
refrigerant when inlet pressure of gas cooler is 85bar.
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Fig. 6 Heat transfer rate and pressure drop with oil concentration at various mass flow rates of
refrigerant when inlet pressure of gas cooler is 92.5bar.
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Fig. 7 Heat transfer rate and pressure drop with oil concentration at various mass flow rates of
refrigerant when inlet pressure of gas cooler is 100bar.
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